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Central Midwestern Regional Educational Laboratory, Inc. (CEMREL) analyzed 
educational computer trends in the CEMREL region. Between 1967-68 and 1968-69, 
there was roughly a 507 increase in electronic data processing (EDP) installations. 
Computer and remote terminal installations also increased 507, but the proportion of 
computers under school systems or district control decreased slightly. These 
computers are oriented primarily to administration needs: finance and pupil 
categories each account for about one-third of all computer application: research 
and planning and facilities each account for about 157; instructional programs and 
personnel applications are only 57 each. The minimum cost reported for all operations 
performed by a particular installation was 10 cents per pupil per school year and the 
maximum was $12.26. Present trends indicate that the computer is being used in 
schools to solidify practices of questional educational value, such as testing, grading, 
and scheduling students by compartmentalization rather than by individualization. A 
strong recommendation is that federal support be given to Zoster a polycentric 
(many-centered) development of computer resources, rather than encouraging each 
school system to install its own equipment. (MM) 
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EDUCATIONAL COMPUTER TRENDS IN THE CEMREL REGION 
ANALYSIS AND RECOMMENDATIONS 



CEMREL, a private nonprofit educational organization, derives its main support 
from the U.S. Office of Education, under Title IV of the Elementary and Sec- 
ondary Education Act of 1965. CEMREL is thus a national organization with a 
regional base, and both encourages the adoption of educational innovations 
developed elsewhere within its region*, and publicizes those developed here. 

As part of this information transfer effort, CEMREL has conducted annual sur- 
veys of educational data processing installations and uses in its region. 

After we analyze the results of these surveys, we will indicate possible trends 
and suggest some policies intended to optimize future educational computer de- 
velopments in this region. 

EDP Installations 

A distinction is to be made between the general term "EDP (electronic data 
processing) installations," and "computer installations." EDP, as used by 
CEMREL, may or may not include any of the following: 

1. unit record, EAM (electronic accounting machine), or (popularly) 

"tab" equipment 

2 . computer equipment 

3. test scoring or mark reading equipment 

4. data communications or remote terminal equipment 

The following statistics have been compiled from information in the 1967 and 
1968 editions of a "Directory of Educational Data Processing Installations," 
compiled by Mr. Andrew McCormick, head of data processing for CEMREL. In 1966- 
67, there were 452 returns from a mailing of 1069 questionnaires (42%); and in 
1967-68, 489 returns out of 1124 (43.5%) . + 

Out of returns from within the CEMREL region, only 50 organizations reported 
any sort of data processing equipment in 1966-67, but 75 so reported in 1967-68; 
this is roughly a 50% increase in EDP installations in the region. 

Computer and Remote Terminal Installations 

Tables 1 and 2 summarize computer installations reported in the CEMREL 
region. In 1966-67, 33 organizations reported 61 computer installations; in 
1967-68, 50 organizations reported 80 installations. This represents a 50% 



* The region which CEMREL serves comprises portions of four states (see Fig. 1) . 

+ The questionnaires used to compile these directories were mailed in March- 
April 1967, and May 1968, respectively. Therefore, we have chosen to call 
the reporting periods "1966—67" and "1967—68" because they most likely re- 
flect installations in use as of about the middle of the academic year. Also, 
questionnaires were mailed to a number of institutions outside the region; 
their replies have not been included in the tabulations in this analysis. 



increase in organizations reporting computers, and a 30% increase in number 
of installations.* However, the proportion of computers under school system 
or district control apparently declined from 10 out of 61 (16.5%) in 1966-67, 
to 12 out of 80 (15%) in 1967-68. 

Tables 3 and 4 show that the use of educational remote terminals in the region 
increased 35% (from 36 terminals in 8 institutions in 1966-67, to 49 terminals 
in 14 institutions in 1967-68). However, of these totals, only one school sys- 
tem reported using remote terminals in 1966-67 (they had 7 devices) , and four 
reported using them in 1967-68. 

Computer Applications and Costs 

Educational computers have tended to be acquired and run by administrative 
(rather than instructional) staff, so it is not surprising that most present 
uses are oriented to administrative needs. 

Thus, applications (Tables 5 and 6) are organized by common administrative re- 
porting categories ( finances 3 pupils 3 facilities, instructional programs , and 
personnel) corresponding to the categories employed in the USOE Handbooks, and 
by the Midwestern States Educational Information Project (NSEIP) , Oregon's 
project OTIS, and other school data processing efforts (see Table 7). To these 
five basic categories, we have added research and planning to accommodate the 
somewhat more diverse applications of colleges and universities, and to provide 
a more natural place for scheduling applications (which might otherwise be 
equally logically put in the facilities , personnel , pupil , or instruction cate- 
gories) . 

Table 5 and Fig. 2B summarizes computer applications in colleges and univer- 
sities, state departments of education, and school systems in the CEMREL region. 
It is seen that the finance and pupil categories dominate, each accounting for 
about a third of all applications; research and planning and facilities each 
account for about 15%; while instructional programs and personnel applications 
are only 5% each. While over-all applications (and most categories) doubled 
during the period, the greatest growth (more than triple) was in the instruc- 
tional programs category . The most rapid growth within a state^* was experienced 
by Kentucky where, starting from a very small base, computer applications tripled 
in a year. 

Table 6 extracts school systems applications from over-all computer applications 
(also see Figure 3A) . School uses appear to have grown much less rapidly: about 
one— third compared to an over— all doubling. Some applications categories re— 



* The most frequently reported digital computers used for education in 1966-67 
were the IBM 1401, with 18 installations (30% or the total); and the IBM 1620, 
with 13 installations (21.5%). In 1967-68 (see Figure 2A) , the IBM 1401 was 
again the most frequently reported equipment, with 19 installations (24%); but 
the IBM 360 series, with 13 installations (16.5%) displaced the IBM 1620, which 
dropped to third place, with 11 installations (14.5%). The IBM 1130 was fourth, 
with 8 installations (10%) , and Honeywell tied Digital Equipment Corporation for 
fifth place (6 installations, or 7.5% each). 

+ However, because we do not have figures for the full states of Illinois, Missouri, 
or Tennessee, these statements are to be regarded as very tenuous. 
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mained static ( finances and instructional programs ) ; others increased by a 
third {research and planning) ; or a half ( pupils and facilities) ; or two- 
thirds {personnel). Kentucky again led in growth, more than tripling in the 
year — but Missouri apparently decreased its school system applications by 
a third.* 

Within CEMREL’s region, the state of Illinois* has been one of the most active 
agencies in surveying educational data processing installations and applica- 
tions. They use a more detailed applications breakdown than CEMREL's, 
identifying 129 distinct data processing operations, grouped into 14 categories. 
The Illinois survey similarly found most EDP uses (in terms of the categories 
identified in Table 7) to be for pupils > research and planning 3 financial 3 and 
personnel 3 witn instructional programs far down the list. 

In Figure 4, the annual data processing cost per pupil has been graphed against 
the number of data processing operations performed. The costs decrease as the 
number of operations increase, with the greatest economy of scale in -he 50 to 
58 operations-per-installation range. In unit-operation terms, the costs av- 
erage 16-2/3C per operation in the ranges from 1 to 49 operations, but when more 
than 50 operations are performed, the cost apparently drops to about 12<? per 
pupil per operation. 

The minimum cost reported for all operations performed by a particular installa- 
tion was 10c per pupil per school year, and the maximum $12.26, with an average 
of $3.50 and a median of $2.40 per pupil per school year. It is interesting to 
compare this school data processing cost experience with at least $17.00 per 
student per academic year in colleges and universities.** 

A number of other studies and surveys of educational computer use have been made 
by various agencies"*"*’; one that is highly relevant was done by a sister regional 
educational laboratory, NWREL. 



* However, because we do not have figures for the full states of Illinois, 
Missouri, or Tennessee, these statements are to be regarded as very tenuous. 

+ "Survey: Educational Data Processing, Illinois Public Schools, 1967," Circu- 
lar Series A, Number 205, Office of the Supt. of Public Instruction. 

**John W. Hamblin, "Computers in Higher Education," Southern Regional Education 
Board, Aug. 1967 (the costs mentioned are $104 million for computer equipment 
and operation for "research and instruction" during 1964-65) . 

* * Recent examples include Jack W. Hill’s doctoral thesis, "An Investigation of 

the Utilisation of Electronic Data Processing in the Teacher Employment Process, 
a survey of 135 large school systems (George Washington University, June 1968), 
and Irving C. Young’s "1967 Computer Use Questionnaire," a summary of infor- 
mation from 28 large school systems (Omaha Public Schools, Jan. 1968). Also, 
many older studies are referenced in the chapter by H. F. Silberman and 
R. T. Filep, "Information Systems Application in Education," in the "Annual 
Review of Information Science and Technology," (C. Cuadra, editor), vol. 3, 

1968, Encyclopedia Brittanica, Inc. 



A Comparison of Computer Use in Two Regions 



The Northwest Regional Educational Laboratory (NWREL) , which serves the five- 
state region which includes Alaska, Idaho, Montana, Oregon, and Washington, 
recently published a survey entitled "Educational Computer Applications: A 

Northwest Directory 1968/69." NWREL attempted to contact all public and pri- 
vate elementary and secondary schools which made any use of computers. 

With the exception of Alaska (which apparently does not have any school dis- 
trict computer applications) the Northwest Region shows a far greater number 
of school districts reporting computer applications than does CEMREL (207 
versus 11) and a correspondingly greater number of applications (1316 versus 
55) . Table 8 shows NWREL applications broken down by state and by the six cate- 
gories used in this report. 

However, the NWREL survey includes school system applications on other organi- 
zations' computers*, while CEMREL' s survey includes only those actually done on 
school system computers (see Table 6) . 

A quick run-through of the Northwest Directory to eliminate school systems 
served by other computers (whether commercial or non-commercial) takes out the 
great majority of installations and applications, but still leaves NWREL re- 
porting approximately twice as many school districts using their own computer 
than in CEMREL 's region. The contrast seemingly is heightened when we note that 
the Northwest Region (excluding Alaska) has only two-thirds the school population 
of the CEMREL region. However, NWREL schools expend about 20% more per student 
($590 versus $480) than do CEMREL schools, and this higher expenditure undoubt- 
edly encourages greater use of computers (as well as other educational innovations 
which require monetary support) . 

Nevertheless, over-all comparison of school computer use between the two regions 
shows a greater disparity than can be accounted for by these reasons. One ex- 
planation of why the NWREL region is much stronger in computer use may be found 
in the Title III projects, Oregon Total Information System (OTIS), and the com- 
puter Instruction Network (CIN) . Also, in Oregon there are a number of inter- 
mediate education districts (IED) which own or lease computers to serve a number 
of schools. However, the reasons for the Washington strength cannot be explained 
in this manner; computer support is obtained about 40% from commercial data proc- 
essing services, and 40% from cooperatives or other educational institutions. In 
the CEMREL region, there is no Title III project similar to OTIS; the only com- 
parable computer installation to OTIS is run by (and supported bv; the Memphis 
City Schools. 

We have also compared the distribution of computer applications between CEMREL 
and NWREL (Figures 3A and 3B) . The proportion going to pupil applications is 
surprisingly consistent in both cases, approximately 3/8 of the total. However, 
CEMREL schools seem to spend much less on financial applications than do NWREL 
schools, and considerably more on research and planning, facilities, and personnel. 
The proportion allotted to instructional programs is minimal in both regions. 



* School systems surveyed in the NWREL directory owned or leased only about 10% 
of all the computer systems reported. 
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Trends in Educational Computer Use 



Obviously, it is not possible to extrapolate from these figures to the country 
as a whole, particularly since either region cannot be said to be typical. How- 
ever, the relative relationships among institutions in their computer use may 
be suggestive. 

There is not the slightes : doubt that the installation and use of EDP equipment 
and computers in educational organizations of the region has increased rapidly 
during the past few years. However, the great majority of this use has taken 
place in institutions of higher education rather than in school systems, while 
the potential of the computer to aid school systems is at least as great as 
that in higher education.* 

Possible reasons for this imbalanced situation are not hard to find. For one 
thing, the relatively larger size of colleges and universities makes economy of 
scale possible. Even more telling is the fact that of $103 million spent on 
computer equipment and operations for research and instruction in institutions 
of higher education in 1965-77, $43 million, or 40%, came from the Federal 
Government (in addition, another $41 million was contributed by manufacturers 
in the form of educational allowances) . + Also, a strong case for widespread use 
of computers in higher education was given in a report of the President’s Science 



* A good case also can be made against present trends in computer use: "The 

computer is already being used in schools to solidify. . .practices of ques- 
tionable 2 ducational value. Just when the whole area of testing and grading 
is coming into serious question, the computer lessens its clerical burden and 
silences the questioning." ... At a time when the size and complexity of 
school administration is reaching crisis proportions, and thus has the possi- 
bility of revolutionary change, the computer is introduced to assist in 
scheduling students to classes. Although the computer is supposed to support 
individualized scheduling, it can be used to compartmentalize, regiment, and 
stratify students more completely than current methods have done." 

Barbara J. Schieffelin, "Pandora’s Box, or the Tale of the Sleeping Giant," 
in "Some Essays on Computers in Education" by the "Students of B-60," New 
England School Development Council and Graduate School of Education, Harvard 
University, Spring 1967, pp. 14-23. 



+ 



John W. Hamblin, "Computers in Higher Education — Expenditures, Sources of 
Funds, and Utilization for Research and Instruction 1964-65 with Projections 
for 1968-69," Southern Regional Education Board, Aug. 1967 (ERIC Document 
ED C16-302) . However, the Federal largess was not too student-oriented: of 

the $43 million "Federal contracts and grants," $25 million was designated as 
"primarily for computer activities," broken down as follows: 



Rental or purchase of equipment and buildings: 
Operations : 

Computer time for R&D and graduate instruction: 

Computer science activities: 

Computer time for undergraduate instruction: 



$13 million 
$ 7 million 
$ 3 million 

$ 1.5 million 

less than $.5 million 



fhe latest figures show a decline in manufacturer's support to 

bout 15% (testimony of Dr. Milton Rose, head of the s™"nce 

ion's Office of Computing Activities, to a subcommittee of the House Science 

nd Astronautics Committee, reported in Datamation, May 1969, p. 140). 
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